Efflux of cellular cholesterol and phospholipid to apolipoprotein A-I mutants.
Human plasma apolipoprotein A-I (apoA-I) and recombinant full-length proapoA-I (apoA-I-(-6-243)) as well as four truncated forms of proapoA-I were used as acceptors to study cholesterol and phospholipid efflux from HepG2 cells. Efflux of both cholesterol and phospholipid to the lipid-free plasma apoA-I was twice that of apoA-I-(-6-243). When apoA-I was incorporated into reconstituted high density lipoprotein, cholesterol efflux increased, phospholipid efflux decreased and the difference between plasma apoA-I and apoA-I-(-6-243) disappeared. Truncation of recombinant apoA-I to residues 222 (apoA-I-(-6-222)) and 210 (apoA-I-(-6-210)) resulted in a 70-95% decrease in their ability to promote the efflux of both intracellular and plasma membrane cholesterol. Further truncation to residues 150 (apoA-I-(-6-150)) and 135 (apoA-I-(-6-135)) fully restored the ability of apoA-I to promote cholesterol efflux. Phospholipid efflux closely paralleled the efflux of cholesterol. Interaction of 125I-labeled apoA-I with the cells was similar for apoA-I-(-6-243), apoA-I-(-6-222), and apoA-I-(-6-210), but slightly higher for apoA-I-(-6-150) and apoA-I-(-6-135). When complexed with phospholipid, all forms except apoA-I-(-6-210) formed discoidal reconstituted high density lipoprotein particles. When the same amounts of free or lipid-associated apoA-I were compared, association of apoA-I with phospholipid increased cholesterol efflux and decreased phospholipid efflux, and the difference in the ability of different mutants to promote cholesterol and phospholipid efflux disappeared. We conclude that the capacity of lipid-free apoA-I to promote cholesterol efflux is related to its ability to mobilize cellular phospholipid, which apparently involves a region around residues 222-243. A second lipid-binding region is exposed when the carboxyl-terminal half of apoA-I is absent.